[image: U:\UWTSD Logo.jpg]


	LOCATION: Swansea 
	LLEOLIAD:  abertawe

	LEVEL 6
	LEFEL 6

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	may 2019
	mai 2019



MODULE CODE: M6X00373
Electrical Machines
TIME:  2 HOURS
answer all questions

Equipment or materials required – Calculator
Adnoddau neu ddefnyddiau sydd eu hangen - Cyfrifiannell




ANSWER ALL QUESTIONS
1. For the electromagnet shown in Fig Q2, which has a cast-iron core, it is required that a static flux is established in the air gap of 560μWb.  Assuming zero flux leakage and no fringing of the flux lines using an electrical analogue, determine the current required in the field generating coil (N=1200 turns).  The mean length of the core L1=650mm, the air gap length La=90mm and core cross section of 40mm wide x 100mm deep. 
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Fig Q2
[10 Marks]



From BH Curve, H = 300







2. A coil of 1600 turns with a coil of width 150mm and active depth of 250mm rotates in a uniform magnetic field between the poles of a magnet with an air gap flux density of 0.75T.  If the coil rotates at a speed of 3000rpm calculate:

1. The maximum e.m.f. induced in the coil.	
[3 Marks]





1. The maximum amount of flux cutting the coil.
[3 Marks]
Maximum flux cuts coil when coil is at 90°


3. Compare and contrast the working principles of a three phase synchronous motor, and a three phase induction motor.
[10 Marks]

Description should include:
· Rotating magnetic field in stator produced by three coils 120° apart.
· Induction motor uses squirrel cage. Voltage induced in squirrel cage by RMF.
· Squirrel cage forms closed circuit so current flows.
· Currents in squirrel cage create magnetic field opposing RMF.
· Forces generated between RMF and squirrel cage turn rotor.
· Induction motor relies on slip and does not run at fixed speed.
· Speed of induction motor is dependent on load
· Synchronous motor starts as induction motor using squirrel cage.
· Near full speed induced currents in the squirrel cage are low and torque is now from forces between field from rotor windings and RMF.
· Synchronous motor speed governed by line frequency.

4. A straight conductor lies at right angles to a magnetic field of flux density 0.45T such that 150mm of its length lies within the field.  If the conductor forms part of a closed circuit having a total resistance of 0.5Ω and a potential difference of 24v calculate the force on the conductor.
[2 Marks]





5. A six-pole alternator is required to operate at 50Hz.  What is the required rotation speed in r.p.m?
 [2 marks]
6 poles = 3 pole pairs


6. Describe the working principles of a dynamo
[10 Marks]
Description of a dynamo to include:
· Stator field produced by usually permanent magnets
· Rotor coil rotated inside stator by prime mover
· Rotor coil cuts magnetic field produced in stator inducing voltage in rotor coils
· Current in rotor coils transferred from rotor via commutator and brushes
· Current drawn from brushes not true DC – smoothness depends on number of coils in rotor / segments on commutator.

7. Describe the working principles of a shell type single phase transformer
[10 Marks]
Description should include:
· Core made from iron or other ferrous material in E & I sections
· Two coils – Pri & Sec wound on top of each other to increase magnetic coupling efficiency
· Current in Pri creates Mag field which is transferred through the core to the Sec.
· Mag field around Sec induces voltage in sec
· Negating all losses, voltage on Sec is controlled by voltage on Pri and turns ration of two coils.




· Electrical power out is (slightly) less than power in – high (but not perfect) efficiency
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